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Abstract: Nowadays, more and more consumers show a growing interest in healthy food products
that may help to maintain or improve human health, such as honey. Honey has always represented a
fundamental component of traditional medicine in many world cultures. However, only thanks to
several studies carried out in the last years, its use is considered as an alternative and complementary
medicine, namely apitherapy. In this way, honey is recognized increasingly by consumers not only
as a natural alternative to refined sugar but as healthy food, as shown by determining an increase
of its consumption worldwide. This study aims to explore the consumers’ determinants of honey
consumption, trying to understand whether, and how much, therapeutic properties of honey affect
the Italian consumers’ choices. The findings of this study, although exploratory, provide information
on which quality characteristics influence honey consumption in Italy, revealing that, among quality
attributes, the therapeutic properties of honey play an important role in affecting consumers’ behavior,
followed by income, variety and taste. This could have some implications for producers and marketers
as this information could contribute to defining effective marketing strategies for communicating to
consumers the quality attributes of honey and its therapeutic benefits.
Keywords: apitherapy; healthy food; consumers’ behavior; ordered logistic regression; frequency of
consumption; online survey
1. Introduction
Over the last years, the concept of quality for food products has changed among consumers, not
including only general attributes such as taste, price and food safety but also subjective ones related to
environmental, social and ethical issues and/or intrinsic characteristics of food products [1–3]. Among
the latter, several studies revealed that consumers show a growing interest in healthy food products
that may help to maintain or improve human health [4,5]. This has important implications in the
demand for food products, influencing the food markets and producers’ marketing strategies [6–8].
Nowadays a greater number of consumers consider that food does not provide only nutrients for
organic needs, but it must be able to promote health, improving general well-being and reducing the
risk of developing certain illnesses [9]. Therefore, the classical concept of “adequate nutrition” has
been replaced by the concept of “optimal nutrition” [10].
In this context, among healthy foods, consumers have shown an increasing interest towards honey
and other bee products, as their use is considered as an alternative and complementary medicine,
namely apitherapy [11,12].
In fact, several studies have established that honey can be classified as a complex food regarding
standards for nutrients, but also as a healthy product for its beneficial effects on human health thanks to
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its numerous therapeutic properties [13,14]. In this context, more and more consumers have changed
their perception of honey and recognize it not only as a natural alternative to refined sugar but as a
healthy food [15] that has recently also become part of the Mediterranean diet [16]. This has caused a
restarting of honey consumption in the last decades after having considered it for a long time, like
white sugar, a high-calorie food [17].
Among bee products, in fact, honey represents the most important one in terms of quantity,
consumption and profitability in the beekeeping sector [18] and the increasing consumers’ interest
towards honey is evident, taking into consideration that its positive supply trend occurs in the last
years. According to the latest available data, the world production of honey accounts for 1.9 million
tons, denoting in the last decade (1998–2017) an increase of 55.8% [19]. This positive trend is due
essentially to Asia (+128.8%), which in 2017 represents the main production area (49.3% of world
production), followed by Europe (20.9%) and Africa (10.7%).
The increasing importance of honey among the agri-food products has evoked in the last years
the interest of several researchers, who analyze the most important factors influencing consumers’
behavior [20–23]. However, few studies have analyzed the effect of therapeutic properties on
consumption behavior [24,25]. Furthermore, to the best of our knowledge, no study has been carried
out to understand how Italian consumers respond to these quality attributes of honey. In order to fill
up this scientific gap, this study aims to explore the consumers’ determinants in purchasing honey,
trying to understand whether and how therapeutic properties of honey affect the Italian consumers’
choices. The findings of this study, although exploratory, provide information on which quality
characteristics influence honey consumption in Italy, revealing that, among quality attributes, the
therapeutic properties of honey play an important role in affecting consumer behavior. This could
have some implications for producers and marketers as this information could contribute to defining
effective marketing strategies for communicating to consumers the quality attributes of honey and its
therapeutic benefits.
2. Therapeutic Properties of Honey: A Brief Review
The first tangible evidence of honey in the human diet is dated to 25,000 years ago [26]. However,
although honey has always been considered important in human nutrition and is mainly used as a
natural sweetener [27], it represents also a fundamental component of traditional medicine in many
world cultures [28–30]. The consumption of honey for therapeutic purposes, in fact, dates back to the
time of Egyptian papyrus and it is mentioned also in ancient Chinese medicine and Greek and Hindu
writings [31].
Honey is composed of at least 181 components and is basically a solution supersaturated in sugars
(especially fructose and glucose), where the moisture content is about 17%, and containing a great
variety of minor components, such as phenolic acids and flavonoids, the glucose oxidase and catalase
enzymes, ascorbic acid, carotenoids, organic acids, amino acids, proteins and α-tocopherol [32,33].
All these components confer several therapeutic properties on honey, which have been analyzed
and ascertained by several studies. However, honey composition is not standard but depends on many
factors, such as source-type of honey, soil and climate, genetic factors and processing methods [34,35].
One of the main characteristics of honey is its antioxidant capacity, attributed to its polyphenolic
content, namely flavonoids and phenolic acids [36,37]. This property contributes to the prevention of
some illnesses, such as cardiovascular diseases, cancer and diabetes, by protecting cell defense systems
against the damage caused by free radicals and other oxidative agents [38].
Another therapeutic property of honey is its antimicrobial potential, mostly against gram-positive
bacteria, important for controlling infections and wound healing [39]. This is due to its peroxide
antibacterial action and to other substances involved such as some aromatic acids [40] and compounds
with different chemical properties [41], but also to the high sugar concentration of honey and its low pH
and high osmolarity [42]. Honey has also an antiviral and fungicide activity, thanks to its characteristic
flavonoids, like chrysin, acacetin and apigenin [43].
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Moreover, several studies have highlighted that honey has considerable anti-inflammatory
properties, due mainly to the presence of flavonoids (i.e., galangin), which inhibit the development
of inflammation, inhibiting cyclooxygenase and lipo-oxygenase activity, related to the inflammatory
process [44].
Previous studies have shown the immunomodulatory and antitumor effects of honey, as it
stimulates an increase in monocytes, lymphocyte and eosinophil serum percentages and also may
prevent cancer-related processes in breast, prostate and endometrial cancer cells [45,46].
Finally, in the literature, there are some scientific papers dealing with anti-hypertensive and
anti-allergic activities derived from the heating process [32] and prebiotic effects thanks to the content
of oligosaccharides [47].
3. Consumption of Honey: Theoretical Framework
Considering the constant growth of honey market, over the last years, many scientific papers
have dealt with consumers’ attitudes towards the purchasing and consumption of honey, analyzing
the most important factors influencing consumers’ behavior. In many studies, the most important
honey quality characteristics, which have been recognized in the literature and showing an effect on
consumers’ choice, deal with some extrinsic and intrinsic quality attributes.
In more depth, according to previous studies [20,23], consumers are interested primarily in the
price and origin of honey, while the color affects consumers’ subjective perception of honey quality
during purchase. Similarly, Murphy and colleagues [48], by interviewing Irish consumers, showed
that price, color and origin of products were quality attributes strongly affecting consumers’ choice.
This is also consistent with Ismaiel and colleagues [49], who in Saudi Arabia showed how honey price,
color, varieties and taste, among the others, are important determinants of the consumers’ demand for
honey. Other studies show that consumers assign a very important factor in their purchase decision
process to local food quality, not only in terms of honey origin but also in terms of more subjective
attributes closely linked to the social and environmental aspects of products [21]. Beyond price, which
in some cases represents a barrier for consumers’ purchase intention [50], Pocol and Marghitas [51]
pointed out that some honey quality attributes could have an effect on consumers’ choice, among
which packaging, brand and labels. In a study involving honey consumers in Western Australia, Batt
and Liu [52] have shown that honey is recognized as an important natural sweetener and product
origin plays an important role in consumers’ purchasing decisions. As regards the socio-demographic
characteristics, the literature denotes that despite the absence of a standardized consumer profile,
factors that positively influence honey consumption are age, female sex, high educational level and
income [53,54].
Moreover, among the intrinsic quality attributes, therapeutic properties play an increasingly
important role in honey consumers’ behavior. In fact, these proprieties have further increased the
interest of consumers towards honey in the last years, essentially due to a twofold reason. On the
one hand, consumers have positively changed their perceptions towards traditional and alternative
medicine, attributing greater importance to honey consumption [9]. On the other hand, thanks to
several scientific papers, the therapeutic properties and health benefits of honey are fairly well known
by consumers, causing also its recent introduction in the Mediterranean diet [55].
One of the first studies dealing with the therapeutic properties of honey has been carried out
in north-west Romania by Pocol and Bolboacă [24], who have shown that the origin of honey is an
important quality attribute but that its consumption is mainly associated with the perceived health
benefits, recognized by 88% of surveyed consumers. Similarly, Guziy et al. [56] affirm that honey
consumption has an increasing tendency in Slovakia and Russia because more and more consumers
consider honey as a healthy alternative to refined sugar. This is in line with Kowalczuk et al. [25], who
have highlighted that for Polish consumers health benefits are one of the most important factors in
honey purchasing and that many of them consume it also for medical purposes.
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4. Materials and Methods
In order to explore which quality determinants affect honey consumption, and how therapeutic
properties affect this behavior, an online survey was performed, involving a convenient sample of
265 Italian consumers. Data were collected between spring and autumn 2018, and participants were
recruited through invitations to participate in the online survey. In more detail, a snowball sampling
recruitment technique was adopted to reach a large number of participants. It is worth noting that,
despite this technique does not provide a fully representative sample, it allowed collection of a wide
variety of information in a short period of time [57,58]. What emerges is that this study is explorative
in nature, aimed at analyzing the relationships between honey quality characteristics and consumer
behavior, therefore it does not provide conclusive results [59,60].
For the survey, a questionnaire, organized in three sections, was adopted. In the first section,
information was collected regarding the frequency of honey consumption, honey consumption habit
(as a sweetener of herbal teas, tea, coffee or as an ingredient in cakes or other food preparations)
and the main occasion for consuming it (for breakfast or other occasions). The second section of
the questionnaire was reserved to gather information about the level of importance of some quality
characteristics of honey, including taste, therapeutic properties (which were defined and posed to
respondents as a set of antioxidant, antimicrobial, anti-inflammatory, anti-hypertensive and anticancer
properties), natural sweetness, variety, color, brand, price, organic certification and Italian origin
(categorical variables). The level of importance was measured using a Likert scale ranging from 1
to 5, where 1 meant not important at all and 5 extremely important (Table 1). The third section of
the questionnaire included participants socio-demographic indicators, such as age, gender, education
(in four categories: Primary school, lower secondary school, upper secondary school and university
degree or higher), number of household members and household monthly net income measured
in euros.
Table 1. Variables of honey quality characteristics.
Variables Mean Std. Dev. Min Max
Taste 4.026 1.099 1 5
Therapeutic
properties 4.098 1.033 1 5
Natural sweetener 4.219 1.079 1 5
Variety 3.902 1.047 1 5
Color 3.570 1.024 1 5
Brand 3.174 1.412 1 5
Price 3.468 1.151 1 5
Organic
certification 4.068 1.133 1 5
Italian origin 3.977 1.203 1 5
In order to investigate quality characteristics affecting the frequency of honey consumption, and
to understand whether and how much therapeutic properties affect consumers’ behavior, an ordered
logistic econometric model was applied. It can be considered as a generalization of a logit model,
allowing ordered categories of a dependent variable to be modelled as a sequence of latent variables,
y*, through increasing threshold levels [61]. For the i-th individual, the following is specified:
y′i = x
′
iβ+ ui (1)
An ordered model with m alternatives may be expressed as:
yi = j i f α j−1 < y′i ≤ α j, j = 1, . . . , m (2)
where α0 = −∞ e αm = ∞.
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Therefore,
Pr(yi = j) = Pr
(
α j−1 < y∗i ≤ α j
)
(3)
= Pr
(
α j−1 < x′iβ+ ui ≤ α j
)
(4)
= Pr
(
α j−1 − x′iβ < ui ≤ α j − x′iβ
)
(5)
= F
(
α j − x′iβ
)
− F
(
α j−1 − x′iβ
)
(6)
where F is the cumulative distribution function of ui. The regression parameters, β, and the m−1
threshold parameters, α1, . . . , α(m-1), are obtained by maximizing the log-likelihood function with
pi j = Pr(yi = j). In the case of the ordered logit model used, u is distributed as a logistic F(z) =
ez/(1− ez) [62].
The dependent variable was constructed as the monthly frequency of honey consumption. This
was subdivided into three categories by increasing levels of consumption: ‘Low’, frequency of honey
consumption less than twice per month; ‘Medium’, frequency of honey consumption between 3 and 4
times per month; and ‘High’, frequency of honey consumption higher than 4 times per month.
Finally, in order to understand how quality characteristics, and which specific therapeutic
properties affect the frequency of honey consumption, the odds ratios (ORs) were also determined
by measuring the changes in probability of the dependent variable following a unit change in the
regressor or independent variable. An additional advantage of this specification is that it can provide
valuable information about the effects of quality characteristics on consumers’ behavior.
The econometric analysis was performed by using STATA 11 statistical software.
5. Results
Of the 265 consumers interviewed, 67.6% were females, while males accounted for 32.5% (Table 2).
Table 2. Socio-demographic characteristics of interviewees.
Variables Items %
Gender
Male 32.5
Female 67.6
Age (year)
18–24 15.8
25–44 46.0
45–64 34.7
65–74 3.4
Education
Lower secondary school 6.8
Upper secondary school 41.9
University 32.1
Master’s degree and PhD 19.2
Household monthly income (euro)
<1300 7.2
1300–2000 16.6
2001–2700 21.5
2701–3400 19.3
3401–4100 21.1
4101–4800 7.6
>4800 6.8
The average age of respondents was equal to 39.9 years and the majority of them were 25–44 years
old (46.0% of interviewees), followed by 45–64 years old (34.7%). The sample showed a high level
of education, as more than half had a bachelor’s degree, a master’s degree or a PhD. As regards
the household monthly income, 21.5% of respondents declared a value ranging from 2001 euros to
2700 euros, followed by the 3401–4100 range (21.1%), while the average value was equal to 3804 euros.
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By analyzing the dependent variable, it emerges that just over a third of the participants said they
consume honey less than twice a month; however, 37.4% claimed to have a consumption frequency
higher than four times per month (Table 3).
Table 3. Distribution of the three categories of the dependent variable.
Frequency of Consumption Freq. Percent
Low (less than twice a month) 92 34.7
Medium (between 3 and 4 times per month) 74 27.9
High (higher than 4 times per month) 99 37.4
Total 265 100.0
In order to understand which quality characteristics of honey and, in particular, which therapeutic
properties affect consumers’ behavior, the results of the econometric model (Table 4) showed that
the frequency of honey consumption among respondents increase with the rise of the explanatory
variables, apart from color.
Table 4. Results of the econometric model (ordered logistic regression).
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The independent variables that showed a positive effect on the frequency of consumption of
honey (dependent variable) are therapeutic proprieties, taste, natural sweetener, variety and organic
certification. Among other independent variables, color showed to be in a negative relationship with
the frequency of honey consumption, while brand, price and origin were statistically not significant.
As regards the socio-demographic variables, which were also used as independent variables in the
model, only age and income increased the probability of high frequency of honey consumption. Among
other socio-demographic characteristics, gender and education level were not statistically significant.
The calculation of odds ratios (ORs) allowed us to evaluate the probability of having a high
frequency of honey consumption among the explanatory variables. In particular, results showed
that therapeutic proprieties (understood as the set of antioxidant, antimicrobial, anti-inflammatory,
anti-hypertensive and anticancer properties) showed the biggest influence on the probability of having
a high frequency of honey consumption (1.80 times), followed by variety (1.48 times), taste (1.46 times)
and natural sweetener (1.29 times). Finally, among the socio-demographic variables of respondents,
only income showed a significant influence on the probability of having a high frequency of honey
consumption with an OR value equal to 1.51 times.
6. Discussion
Results showed that the frequency of honey consumption is influenced by many quality attributes
of honey and some socio-demographic characteristics of respondents. Among the quality attributes,
the therapeutic properties of honey were the most important, as reported by previous studies [25,63].
Several studies, in fact, demonstrated that honey is a product with numerous therapeutic properties
for human health that are able to prevent and/or treat certain diseases [64,65] and consumers are more
and more conscious about its health and medical benefits [56,66]. This result is consistent with Sacchi
et al. [67] who highlighted that, nowadays, consumers are increasingly interested in food that provides
health benefits by improving well-being and reducing the risk of diseases.
The increased awareness of consumers towards healthy foods is evident considering that among
the socio-economic characteristics of respondents, apart from income, only an increase of age assumed
a moderate role in the frequency of honey consumption, as older generations consume honey with
higher frequency than younger consumers [68,69]. In our case, in fact, unlike previous studies [70],
subjects of the female gender and high educational level were not more likely to buy healthy food,
such as honey.
As mentioned above, results showed that in consumers’ frequency of honey buying, household
income was the second main factor, highlighting that financial and economic variables play a key role
in consumers’ choices [71]. This is due to the high price of honey compared to other sweeteners [50].
In particular, empirical analysis denoted that the frequency of honey consumption rose with the
relative increase of household income [18]. However, results showed that price was not statistically
significant in honey consumption and this was essentially due to a twofold reason. On the one hand,
the medium–high value of household income of respondents (3,804 euros), denoted as higher-income
consumers, are less price conscious than low-income ones in food purchasing [72]. On the other hand,
the change that occurred over the last years in consumers’ perceptions towards food products led
them to take into consideration not only the product price but also to choose quality and healthy foods
rather than quantity [73,74].
Other important factors for the interviewees, as well as for previous studies [75], were represented
by two intrinsic characteristics of honey: variety and taste. With regard to variety, similarly with
what was reported by Schifani et al. [21], the wildflower was the most preferred honey typology
for respondents, followed by citrus, eucalyptus and sulla honey varieties. The botanical source of
honey assumes a very important role in consumers’ choices also because it considerably influences its
taste [76] that is one of the main determinants for honey purchasing and consumption [56,77].
Similar to other studies [78], respondents recognized honey as a natural sweetener and this
assumed a very important factor for honey consumption. Honey, in fact, starting from the origin of
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human history, has been considered as one of the most energy-rich and sweetest foods in nature [26].
However, after the industrial revolution and the introduction of sugar cane, honey consumption
decreased as it was recognized as a high-calorie food that caused weight gain similar to refined
sugar [79]. In the last decades, instead, more and more consumers have preferred honey to synthetic
sweeteners thanks to several studies that showed its health proprieties and its adoption in traditional and
alternative medicine [9,80]. Moreover, the importance assigned to the origin of honey by interviewees
confirms that environmental and ethical aspects are becoming an essential motivation in consumers’
behavior for food products [81].
In this regard, results suggested that also organic certification represented an important
factor among the motivational determinants in honey consumption. This is in line with previous
studies [82,83] that denoted a higher willingness to pay by consumers for organic honey and a greater
consumers’ demand.
As regards the color, instead, the empirical analysis showed that it did not strongly influence the
consumer’s choice of honey in contrast to results reported by previous studies [23,48].
Finally, although results showed that the origin of honey assumed a low level of significance, it is
worth noting that this could be due to the high mean values assigned by respondents, regardless of the
frequency of honey consumption. In this case, empirical analysis is in line with other studies, which
denoted that the origin of honey represents a very important factor for consumers’ choices [22,84].
7. Conclusions
Over the last years, consumers’ perception of honey has significantly changed, as it is now
recognized not only as a natural sweetener with a high-calorie content but even more as a healthy food.
This is essentially due to several studies that have highlighted the numerous therapeutic properties of
honey for human health, rediscovering its millenary adoption as an alternative and complementary
medicine called apitherapy. In this context, the growing consumers’ interest in healthy food products
has led to an increase in honey consumption worldwide.
The empirical analysis carried out in this study showed, in fact, that therapeutic proprieties are
the most important factor in honey consumption. This denotes that, nowadays, consumers are more
and more conscious towards food products that do not provide only nutrients, but which are also
able to promote health, improving general well-being and reducing the risk of developing certain
human diseases.
To confirm that the concept of quality concerning food products has changed among consumers,
results denote that other important factors in honey consumption are represented by variety, taste,
natural origin and organic certification. This highlighted that also attributes related to environmental,
social and ethical issues and/or intrinsic characteristics assume a key role in consumers’ behavior.
However, honey price seems still to be a barrier to consumption, considering that only high-income
consumers showed a high frequency of consumption.
These findings could have important implications for producers and marketers in order to help
them in defining effective marketing strategies for communicating to consumers honey quality attributes
and its therapeutic benefits. Furthermore, this study could contribute towards the scientifically objective
part of the required knowledge for business implementation and success. While these findings are not
to be understood as absolute or definitive, they are sound and visibly reinforce and expand extant
research on the subject.
Further research is obviously needed to overcome the limitations of the present study, which is
based only on a convenient sample of Italian consumers. Accordingly, the present study is explorative
in nature and aimed only at analyzing the relationships between honey quality characteristics and
consumption behavior, therefore it does not provide conclusive results.
As a result, further researchers have to take into account a representative sample of Italian
consumers in order to validate the findings obtained in the present study. To achieve a more exhaustive
understanding of consumer behavior with regard to honey consumption, it could be interesting to
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combine quantitative and qualitative research tools, trying to better understand certain motivational
and subjective aspects.
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